satellite measurements, suggested that NO2 emission from China increased substantially during the period of 1996-2004. Han et al. (2011) compared model-predicted NO2 column densities with OMI measurements to assess the current emission inventory over Korea (Han et al., 2011) . Mijling et al. (2013) estimated NO2 emission trend over East Asia by using satellite measurement of Global Ozone Monitoring Experiment (GOME-2) (Mijling et al., 2013) . However, satellite based measurements has relatively high uncertainties compared to the ground-based measurements due to its different sensitivity with respect to altitude, even though satellite measurements provide large spatial coverage (Boersma et al., 2007) .
Thus, it is important to validate the satellite based measurements via comparison with ground-based measurements such as Pandora (Herman et al., 2009) and MAX-DOAS (Irie et al., 2008; Lee et al., 2011) .
The previous study (Herman et al., 2009) 
Measurements
Pandora is located on the rooftop of Science Hall at Yonsei University in Seoul (37.56˚N, 126.94˚E) 70 m above the sea level, as shown in Fig. 1(a) . The location is more than 300 m far from the main traffic load, thus the effect of near local emission from the load can be negligible. Pandora is a passive system which measures direct sunlight from 270 nm to 530 nm with 0.5 nm spectral resolution. Its field of view is 1.6˚, and the pointing precision is 0.01°. From the measured solar radiance, the trace gases total column densities are retrieved using the Differential Optical Absorption Spectroscopy (DOAS) technique (Herman et al., 2009 ).
The NO2 fitting window of Pandora is between 370 nm and 500 nm. The temporal resolution of Pandora measurement is about 2 minutes. The precision of Pandora NO2 VCD is 0.01 DU and that of accuracy is ± 0.05 DU (Herman et al., 2009) . The more information of Pandora was described in Herman et al. (2009) radiance between 270 nm and 500 nm with the spectral resolution of 0.5 nm. OMI has wide field of view of 114˚, to have swath as wide as 2600 km, so that it can measure the whole globe within a day (Levelt et al., 2006) . The measurement principle of OMI is described in Fig. 1(b) . Operational base-line product of NO2 OMI algorithm employs direct fitting method (BOAS) (Levelt et al., 2006) . The fitting window of NO2 is between 365 nm and 500 nm where average spectrum resolution is 0.63 nm. The spatial resolution of OMI is 13 × 24 km 2 in normal mode and 13 × 12 km 2 in zoom mode (Levelt et al., 2006) . The local overpass time of OMI over Seoul is at around 13:30.
In this study, the OMI level 2G products (OMNO2G) were used from National Aeronautics and Space Administration (NASA) website (http://disc.sci. 
gsfc.nasa.gov/Aura/data-holdings/OMI). For the

Results
The retrieved NO2 VCDs from Pandora were compared with the OMI values as shown in Fig higher. These differences can be attributed to shielding effect of cloud on the column density retrieval of OMI.
As shown in the figure, the cloud amount between the OMI (closed square) and ground observation of KMA (abscissa) shows good correlation but large difference due to the different observation geometry such as viewing zenith angle, and corresponding spatial resolution.
Similar tendency is also shown in the relationship between the differences and Aerosol Optical Depth
Inter-comparison of NO2 column densities measured by Pandora and OMI over Seoul, Korea -6 65 - -6 66- VCDs from Pandora and OMI were larger in spring and summer than those in fall and winter. VCDs from Pandora and OMI was larger when SZA was low. Table 1 than those found at the previous investigation (Herman et al., 2009 ).
Fig. 8 shows the variations of difference in NO2
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